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Description 

RELATED APPLICATION 

[0001] Commonly assigned PCT application number 
PCT/US98/06501 discloses and claims a glass enve- 
lope for a light emitting device comprising front and back 
members, at least one of the members having a contin- 
uous channel formed in one surface, the channel includ- 
ing connected sections having different dimensions, the 
members being hermetically joined to enclose the chan- 
nel; also, a method of making the glass envelope. 

FIELD OF THE INVENTION 

[0002] In general, the field is light-emitting devices of 
a discharge nature. More particularly, it is envelopes for 
lamps, the envelopes comprising two members hermet- 
ically sealed together with one member having an opti- 
cal element formed within its surface. 

BACKGROUND OF THE INVENTION 

[0003] Generally, there are two distinct types of light- 
ing applications. In one, direction of the light is relatively 
unimportant. In the other, light must be directed in a par- 
ticular manner subsequent to its generation. The 
present invention, while suitable for either application, 
is particularly well suited for the latter where light direc- 
tion is important. 

[0004] An example of the latter category is automotive 
lighting. After light is generated by a lamp, it must be 
focused/dispersed according to somewhat exacting 
standards. The requirements for light-directed lamps, 
such as headlights, sidemarkers, tail lights, brake lights, 
directionals, hazards, CHMSLs (center high-mounted 
stop fights), differ. However, they all share the charac- 
teristic that their light needs to be directed in some spe- 
cific manner. 

[0005] Heretofore, these lights have been construct- 
ed of a lamp element (for generating light) and a lens 
and/or reflecting element (for directing the light). Lamp 
elements generally fall into three categories: light-emit- 
ting diode (LED), incandescent and discharge. 
[0006] Discharge lamps are generally characterized 
as having a sealed envelope filled with a gas, the atoms/ 
ions of which, when properly excited, give off light. Lens 
elements may be categorized as refractive, fresnel, or 
Total Internal Reflection (TIR). There are also additional 
elements, such as various reflective surfaces. 
[0007] An optimum lamp/lens configuration has long 
been sought by lighting designers. In particular, the au- 
tomotive market has long desired to incorporate as 
much light directing capability into the light source 
(lamp) as possible. This desire has been hampered by 
the nature of most glass, lamp envelopes 
[0008] One area of recent interest is that of neon light- 
ing for automotive tail lights. For a neon light source to 



be effective as an automotive rear light, the light output 
needs to be directed efficiently at the SAE (Society of 
Automotive Engineers) target area. This area is +/- 10° 
from horizontal and +/- 20° from vertical. Minimizing 

5 stray light in the non-SAE zone allows the lamp to op- 
erate with the greatest energy efficiency and the least 
electromagnetic interference (EMI). 
[0009] The traditional approach to accomplish this 
has been to use a reflector element in combination with 

10 a separate, plastic lens having optical elements that fo- 
cus the light. These optical elements are typically refrac- 
tive. They are limited in their ability to gather light, and 
will always require some measurable focal length. The 
latter, of course, adds depth to the total lamp assembly. 

15 

OBJECTS OF THE INVENTION 

[0010] Therefore, there exists a great need for a lamp 
having an envelope which can integrate optical ele- 
20 ments into the envelope itself. Also, the need exists for 
a lamp having an envelope which can integrate optical 
elements into a configuration that does not emit light as 
a point source. It is an object of the present invention to 
meet these needs. 
25 [0011] It is a further object of the invention to provide 
a discharge lamp which has the ability to direct light in 
a preselected pattern or direction through an integrated 
lens. 

[0012] It is yet another object of the invention to pro- 
30 vide a method for manufacturing a laminated envelope 
for a discharge lamp which includes a lens element 
formed in the lamp envelope. 

[0013] It is an additional object of the invention to pro- 
vide a combination discharge lamp envelope and TIR 
35 lens. 

[0014] It is another object of the invention to provide 
a laminated, internally channeled, discharge lamp en- 
velope with integrated optics in direct juxtaposition to 
the channel. 

40 

SUMMARY OF THE INVENTION 

[0015] The invention resides in part then in a lamp en- 
velope for a light emitting device comprising a first and 
45 a second glass member, each member having an inner 
surface, the first member having a continuous channel 
that opens on its innersurface, the second member hav- 
ing an integral, light transmissive optical elementformed 
in at least one surface, the continuous channel and the 
50 integral, optical element being aligned so that light gen- 
erated in the channel is transmitted through the optical 
element, the glass members being hermetically joined 
to enclose the continuous channel 
[0016] The invention further resides in a discharge 
55 lamp embodying a laminated, sheet, lamp envelope. It 
also resides in a method of making the envelope. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] 

FIGU RES 1 a, 1 b and 1 c are, respectively, a top plan 
view, a side view and an end view of a laminated, 
glass envelope having a single, enclosed channel 
as heretofore know. 

FIGU RE 2 is a cross-sectional view taken along line 
2-2 in FIGURE 1a 

FIGURE 3 is also a cross-sectional view taken 
along line 2-2 of FIGUTRE 1 a, but with the force of 
a plunger added to displace glass to form a lens in 
accordance with the present invention. 
FIGU RE 4 is a cross-sectional view showing forma- 
tion of a bi-convex lens in accordance with the 
present invention. 

FIGURE 5 is a graphical representation comparing 
performance of different lamp structures. 
FIGURE 6 illustrates an envelope of the instant in- 
vention in combination with a TIR lens. 
FIGURE 7 is a cross-sectional view illustrating an- 
other embodiment of the present invention. 

[0018] The foregoing drawings, which are incorporat- 
ed in and constitute part of the specification, illustrate 
various embodiments of the invention. Together with the 
description, they serve to explain the principles of the 
invention. It is to be understood, of course, that the draw- 
ings are only illustrative of the invention. They are not 
intended to indicate scale or relative proportions of the 
elements shown. 

DETAILED DESCRIPTION OF THE INVENTION 

[0019] The invention will now be explained in greater 
detail. The description and embodiments will generally 
center around automotive applications, and neon- 
based, automotive tail lighting to be specific. It should 
be noted, however, that the invention is broadly directed 
to a laminated glass envelope for a discharge lamp with 
integrated optics. The term "integrated optics" means 
that an optical element, that is a light directing element, 
is formed in or on the surface of the lamp envelope. 
[0020] However, it is not limited to the specific embod- 
iments described herein. For example, the lamp may 
function as a fluorescent light source when used in com- 
bination with the proper internal coating and discharge 
gas. That embodiment would be especially well suited 
for downlighting purposes. 

[0021] Automotive lights typically comprise a light 
source (lamp) and a lens as separate elements. Optical 
facets used to focus light have traditionally been incor- 
porated in the lens and take myriad forms. They provide 
the dual functions of collecting light from the source and 
directing it according to the appropriate SAE require- 
ments. The exact geometry necessary for each of these 
functions is often mutually exclusive, thereby requiring 



a tradeoff by the lighting designer. 
[0022] The present invention now allows for much 
greater design flexibility because the light-gathering re- 
sponsibility of the lens elements can be greatly simpli- 
5 fied. A method has been developed for incorporating 
light-directing ability into the glass component of a lamp. 
This reduces not only the requirements for lightdirection 
needed in a lens, but can reduce cost and focal length. 
At the other end of the spectrum, sufficient lensing may 
10 be accomplished in the glass envelope such that no ad- 
ditional lensing is required. This greatly minimizes as- 
sembly cost and time, not to mention yield loss. 
[0023] A process for manufacturing a glass envelope 
for a laminated, internally channeled, discharge lamp is 
15 described in EP-A-0745565. The method of that inven- 
tion comprises: (a) depositing a first ribbon of molten 
glass on a mold surface, said surface having channels 
formed therein; (b) causing the molten glass to sag into 
the mold channels; and (c) depositing a second ribbon 
20 of molten glass on top of the first one. The two pieces 
of glass are laminated together while hot to form a her- 
metic seal. The second piece of glass is not allowed to 
sag into the first. Thus, an internal channel (of any con- 
figuration desired) is formed between the two pieces. 
25 [0024] FIGURE 1a, 1b and 1c show an internally 
channeled, laminated, glass envelope 10 produced by 
that process. Envelope 1 0 is shown with a single, linear 
channel 1 1 formed in a bottom, glass layer 1 2. Normally, 
channel 1 1 will have several lengths in a serpentine ar- 
30 ray. However, a single length channel is shown here in 
the interest of clarity. 

[0025] Regardless of the configuration of channel 1 1 , 
electrode connections 13-13 are provided at opposite 
ends of channel 11 . A second layer of glass 14 is then 
35 deposited on the first layer 1 2, but is not allowed to sag 
in a mold channel as was the first layer. The two glass 
layers 12 and 14 are laminated together to hermetically 
enclose channel 11 . 

[0026] FIGURE 2 is a cross-sectional view taken 
40 along line 2-2 in FIGURE 1a to better show the nature 
of the envelope components. 

[0027] The instant invention involves the basic proc- 
ess just described as a starting point. That process is 
modified by adding a step of forming an optical element, 
45 e.g. a lens, at a predetermined location in the second 
glass sheet. The optical element is located facing the 
source of light in the channel, that is, in registry there- 
with. This enables the light to be gathered and directed 
by the optical element. 
50 [0028] The companion, related application noted 
above describes in detail a preferred, envelope config- 
uration for a lamp wherein the internal channel compris- 
es alternating, large and small, or restricted, sections all 
connected to form a single channel. As there described 
55 in detail, the small, or restricted, sections become the 
primary light generating sources in a discharge lamp. In 
such an envelope, the optical element is located in reg- 
istry with the light generating, restricted section, where- 
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by the light source and the optical element can cooper- 
ate as intended. 

[0029] FIGURE 3 embodies the cross-sectional view 
taken along line 2-2 of FIGURE 1 a. This view illustrates 
a preferred method of forming an optical element, con- 
vex lens 20, on the inner surface of second glass layer 
14. This method involves applying pressure in areas on 
either side of sheet 14 adjacent to the location for lens 
20 to be formed. 

[0030] Pressure may be applied through a plunger 22 
to the proper areas on glass sheet 14. It is, of course, 
required that glass sheet 14 be at a temperature such 
that lateral glass flow will occur as indicated by arrows 
26. 

[0031] By carefully controlling conditions, such as 
pressure, viscosity, temperature, surface chemistry, and 
geometry, any desirable lens shape, such as a bi-con- 
vex, plano-convex, plano-concave, or bi-concave lens, 
can be formed by glass being displaced laterally into the 
desired area. In some instances, either internal pres- 
sure, external vacuum applied through the plunger, or a 
combination of the two, may be utilized to cause the 
glass surface to conform to the plunger surface. 
[0032] Alternatively, the bottom surface of the plunger 
22 may be formed such that it will impart a particular 
shape in the top surface of sheet 1 4 above lens 20. For 
example, if the bottom surface of plunger 22 has a con- 
cavity 22a formed therein, a convex lens 24 may be 
formed in the top surface of sheet 14. FIGURE 4 shows 
a bi-convex lens 25 which may be formed when suffi- 
cient glass flow, to fill the concavity, and to form the con- 
vex surface on the bottom side of the top sheet, is avail- 
able. 

[0033] FIGURE 5 is a graphical representation illus- 
trating the advantage attained by the instant invention. 
It is based on data measured on three 10 cm (4 inch) 
diameter lamps intended for rear lighting on trucks. 
Each lamp was a laminated, discharge lamp having es- 
sentially the same internal channel and an external lens 
arrangement for truck light application. One lamp was 
not provided with any optic element integrally formed in 
the glass surface. The other two lamps had a bi-convex 
lens formed in one sheet of the lamp as shown in FIG- 
URE 4. One lamp also was provided with a reflective 
coating. 

[0034] In FIGURE 5, the angle of rotation from a 
centerpoint is plotted in degrees on the horizontal axis. 
Light output, in candela at the centerpoint, is plotted on 
the vertical axis. Curve A is based on the conventional 
lamp without any integrated optics on the glass enve- 
lope. Curves B and C are based on lamps having a bi- 
convex lens formed on the envelope to gather light gen- 
erated in the lamp channel. The light measured for 
Curve C also had the benefit of the reflecting coating. 
The angular distribution of the lamps with integrated op- 
tics is clearly much more peaked, indicative of the light 
gathering ability of the lenses The lensed geometry is 
capable of putting considerably more light in the SAE 



target zone which comprises an area of +/- 1 0 degrees 
from the horizontal and +/- 20 degrees from the vertical. 
[0035] In order to achieve the optimum attributes of 
the lensing in a long term manufacturing sense, various 

5 process variables should be optimized. These include 
tooling geometry, plunger alignment, pressing pressure, 
and dwell time. In turn, these variables are dependent 
on, and must be related to, the glass composition, sheet 
thickness, temperature (generally between 900°C and 

10 1200°C), vacuum application, timing and, of course, the 
dimensions of the product to be made. 
[0036] Geometry is one aspect of successfully form- 
ing a useful lens. The amount of flat area on either side 
of the channel from which glass originates is an item to 

15 be optimized. If this flat is too small, there isn't sufficient 
glass available to create a useful lens. If the flat is too 
wide, too much glass is displaced. This will either fill the 
cavity or create non-lensing lumps. Part of the geometry 
equation is the glass thickness available for displace- 

20 ment. The glass top sheet must be sufficiently thick to 
contain fluid, and thus displaceable, glass between its 
surfaces. A sheet thickness in the range of about to 2.5 
mm, in those portions of the sheet that are workable, is 
generally suitable for the effective creation of convex 

25 lenses. 

[0037] The lensing opportunities with the present 
method are not limited to one dimension. It is only nec- 
essary that the glass has a source from which to ema- 
nate during the application of pressure. With a proper 
30 amount of glass available, lenses over very short length 
channels can be formed. Such lenses gather light not 
only in the transverse plane, but also in the longitudinal 
plane. 

[0038] An alternative embodiment of the instant in- 
35 vention combines the inventive, laminated lamp with a 
Total Internal Reflection (TIR) lens. One of the truly nov- 
el and useful aspects of this invention is the ability to 
manipulate lamp formation in a manner such that light 
emanating has a predetermined, angular distribution. A 
40 TIR lens is described in U.S. Patent No. 5,404,869 is- 
sued to Parkyn, Jr. et al.. TIR lenses have the ability to 
gather light from large, solid angles and redirect it effi- 
ciently. 

[0039] Certain applications, such as LCD backlight- 
45 jng, have stringent, uniform, light distribution require- 
ments. For an LCD, the preferred source distribution is 
non-isotropic. This results in enough light directed to- 
ward large angles that it can be observed as bright. In 
addition, this also requires a short focal length. By prop- 
50 erly providing the glass thickness distribution in a chan- 
nel of the laminated sheet, it is possible to create the 
desired defocused source. An internally channeled 
lamp, in combination with a TIR lens, accomplishes this. 
[0040] FIGURE 6 is a schematic representation of 
55 lamp comprising a Tl R lens designed to be used in con- 
junction with an internally channeled, laminated, glass 
light source 45. The lamp envelope comprises two glass 
sheets 40 and 42 as shown in FIGURE 3. Sheet 40 has 
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that light generated in the channel is transmitted 
through and directed by the optical element. 

2. A glass envelope in accordance with claim 1, 
5 wherein the glass members (1 2, 14; 40, 42; 54, 56) 

are formed from flat glass sheets. 

3. A glass envelope in accordance with claim 1, 
wherein the continuous channel has substantially 

10 uniform dimensions along its length. 

4. A glass envelope in accordance with claim 1, 
wherein the channel has a single, linear length. 

15 5. a glass envelope in accordance with claim 4, 
wherein the optical element in the second glass 
member is essentially co-extensive with the chan- 
nel in the first member. 

20 6. A glass envelope in accordance with claim 1, 
wherein the channel is a serpentine array of con- 
nected, continuous lengths. 

7. A glass envelope in accordance with claim 1 , 
25 wherein the channel has alternating, large and 
small, connected sections and each small section 
is aligned with an optical element in the second 
glass member. 

30 8. A glass envelope in accordance with claim 1, 
wherein the integral optical element is a lens ele- 
ment selected from agroup consisting of plano-con- 
cave, plano-convex, bi-concave, bi-convex, and to- 
tally internally reflecting (TIR) lenses. 

35 

9. A glass envelope in accordance with claim 1 , further 
comprising a combined TIR lens. 



a channel 44 formed therein. 

[0041 ] Circle 41 represents the excited gas contained 
within channel 44. The light, represented by dotted lines 

46, emanates from the lamp in a dispersion pattern set 
by the geometry imparted to the channel and integrated 
optics. As it does so, it impinges the TIR lens provided 
by sheet 40. Specifically, it impinges the internal facets 

47, and is redirected externally as shown by arrows 48. 
[0042] In FIGURE 6, the lamp is oriented such that 
the light is emanating through the channel side to the 
Tl R lens. It may also be desirable to rotate the lamp 1 80 
degrees such that the opposite side is closer to the TIR 
lens. This choice would be made based on the end light- 
ing need and the particular requirements of the TIR lens. 
[0043] In this aspect of the invention, it is possible to 
combine TIR and glass lamination technology. The in- 
ternal facets of the TIR lens may be molded into one of 
the glass sheets, thus eliminating the need for a sepa- 
rate TIR lens 

[0044] FIGURE 7 is a schematic representation of an- 
other embodiment of integrated optics in a laminated 
sheet lamp. The lamp is generally designated by the nu- 
meral 50. Lamp 50 comprises an envelope 52 formed 
by internally channeled, laminated sheets 54 and 56. 
Each sheet has a channel, 58 and 60 respectively. The 
channels form a tubular region containing a discharge 
gas 62, such as neon, to generate light. 
[0045] Upper sheet 54 has a plurality of microscopic 
grooves 64 formed in its outer surface. The adjacent 
sides of an adjacent pair of grooves 64 form a ridge 66 
of triangular cross-section. Light rays 68, generated by 
discharge gas 62, strike a ridge 66 and are redirected 
though sheet 56 to form a band of light. 
[0046] Having thus described the basic concept of the 
invention, it will be readily apparent to those skilled in 
the art that the foregoing detailed disclosure is present- 
ed by way of example only, and the invention is not lim- 
ited thereto. Various alterations, improvements and 
modifications will occur to those skilled in the art, though 
not expressly stated herein. Accordingly, the invention 
is limited only by the following claims. 



Claims 

1 . A glass envelope (43, 52) for a light emitting device 
comprising a first (12, 40, 56) and a second (14, 42, 
54) glass member, each member having an inner 
surface, the first member (12, 40, 56) having a con- 
tinuous channel (11, 44, 60) opening on its inner 
surface, the second member (1 4, 42, 54) having an 
integral, optical element (20, 25) formed in or on at 
least one surface, the continuous channel (11 , 44, 
60) and the integral, optical element (20, 25) being 
aligned so that light generated in the channel (11, 
44, 60) is directed by the optical element (20, 25), 
the glass members being hermetically joined to en- 
close the continuous channel, characterized in 



10. A glass envelope in accordance with claim 9, 
40 wherein the TIR lens is molded into one of the first 

and second members of the envelope. 

11. A glass envelope in accordance with claim 10, 
wherein the TIR lens is molded into the first member 

45 of the envelope. 

12. Adischarge lamp comprising a laminated, sheet en- 
velope in accordance with any preceding claim, the 
continuous channel containing a gas that generates 

50 light when excited. 

13. A discharge lamp in accordance with claim 12, fur- 
ther comprising an electrode at each end of the con- 
tinuous channel, the gas in the channel generating 

55 light when a voltage drop is established between 
the electrodes. 

14. A method of making a glass envelope for a light 
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emitting device which comprises: 

(a) depositing a first sheet (12) of molten glass 
on a mold having a surface contour that in- 
cludes a continuous channel enclosed by a pe- 5 
ripheral portion of the surface, 

(b) forming acontinuous channel (11) in the first 
sheet of glass that substantially corresponds to 
the channel in the mold. 

(c) depositing a second sheet (14) of glass over 10 
the channel in the first sheet and in contact with 
the peripheral portion of the surface, 

(d) forming an optical element (20, 25) in the 
second glass sheet that is in registry with at 
least a portion of the channel in the first glass 15 
sheet, and 

(e) hermetically joining the two glass sheets to 
enclose the channel of the first sheet, 

characterized in that the said optical element is a 20 
transmissive optical element. 



15. A method in accordance with claim 14, which further 
comprises forming a continuous channel in the first 
glass sheet that has alternating small and large di- 
mensioned sections and forming the optical ele- 
ments) in registry with the small dimension section 
(s). 

16. A method in accordance with claim 14 which com- 
prises forming the optical element (20, 25) in the 
second glass sheet (14) by holding that sheet at a 
viscosity such that lateral glass flow can occur, and 
applying pressure to the glass sheet in a zone on 
either side of the spot where the optical element is 
to be formed, whereby lateral glass flow towards the 
optical element location occurs and the desired el- 
ement contour forms within the glass surface. 

17. A method in accordance with claim 14, which com- 
prises applying a vacuum to the glass surface at the 
desired, optical element location, either alone or in 
conjunction with another element forming step. 

18. A method in accordance with claim 14, that further 
comprises evacuating the enclosed channel and 
backfilling with a gas that emits radiation when sub- 
jected to an electrical discharge. 

19. A method in accordance with claim 14, which further 
comprises sealing an electrode into each end of the 
enclosed channel. 



Patentanspruche 

1. Glasumhullung (43, 52) fur eine Licht emittierende 
Vorrichtung, welche aufweist: ein erstes (1 2, 40, 56) 



und ein zweites (14, 42, 54) Glaselement, wobei je- 
des Element eine innere Oberflache aufweist, wo- 
bei das erste Element (12, 40, 56) einen kontinuier- 
lichen Kanal (11 , 44, 60) aufweist, welcher sich auf 
dessen innerer Oberflache offnet, wobei das zweite 
Element (14, 42, 54) ein integrales optisches Ele- 
ment (20, 25) aufweist, welches in oder auf wenig- 
stens einer Oberflache gebildet ist, wobei der kon- 
tinuierliche Kanal (11 , 44, 60) und das integrale op- 
tische Element (20, 25) so ausgerichtet sind, dass 
Licht, welches in dem Kanal (11 , 44, 60) erzeugt ist, 
durch das optische Element (20, 25) gefuhrt ist, wo- 
bei die Glaselemente zum UmschlieBen des konti- 
nuierlichen Kanals hermetisch verbunden sind, da- 
durch gekennzeichnet, dass das Licht, welches 
in dem Kanal erzeugt ist, zu dem optischen Element 
ubertragen wird und durch dieses gefuhrt wird. 

2. Glasumhullung nach Anspruch 1, wobei die Glas- 
elemente (1 2, 1 4; 40, 42; 54, 56) aus flachen Glas- 
scheiben bzw. -platten gebildet sind. 

3. Glasumhullung nach Anspruch 1, wobei der konti- 
nuierliche Kanal eine im Wesentlichen gleichmaGi- 

25 ge Ausdehnung uber seine Lange besitzt. 

4. Glasumhullung nach Anspruch 1, wobei der Kanal 
eine einzelne lineare Lange aufweist. 

30 5. Glasumhullung nach Anspruch 4, wobei das opti- 
sche Element in dem zweiten Glaselement sich im 
Wesentlichen gleich uber den Kanal in dem ersten 
Element ausdehnt. 

35 6. Glasumhullung nach Anspruch 1, wobei der Kanal 
eine geschlangelte bzw. gewundene Anordnung 
von verbundenen kontinuierlichen Langen ist. 

7. Glasumhullung nach Anspruch 1, wobei der Kanal 
40 abwechselnd groGe und kleine miteinander verbun- 
dene Abschnitte aufweist und jeder kleine Abschnitt 
mit einem optischen Element in dem zweiten Glas- 
element ausgerichtet ist. 

45 8. Glasumhullung nach Anspruch 1, wobei das inte- 
grale optische Element ein Linsenelement ist, wel- 
ches aus einer Gruppe ausgewahlt ist, welche aus 
plan-konkaven, plan-konvexen, bikonkaven, bikon- 
vexen und total intern reflektierenden (TIR-)Linsen 

50 besteht. 

9. Glasumhullung nach Anspruch 1 , welche ferner ei- 
ne kombinierte TIR-Linse aufweist. 

55 10. Glasumhullung nach Anspruch9, wobeidieTIR-Lin- 
se in eines der ersten und zweiten Elemente der 
Umhullung geschmolzen ist. 
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11. Glasumhullung nach Anspruch 10, wobei die 
TIR-Linse in das erste Element der Umhullung ge- 
schmolzen ist. 

12. Entladungslampe, welche eine laminierte Schei- 
benumhullung entsprechend einem der vorausge- 
henden Anspruche aufweist, wobei der kontinuier- 
liche Kanal ein Gas enthalt, welches nach Anre- 
gung Licht erzeugt. 

13. Entladungslampe entsprechend Anspruch 12, wel- 
che ferner eine Elektrode an jedem Ende des kon- 
tinuierlichen Kanals aufweist, wobei das Gas in 
dem Kanal Licht erzeugt, wenn ein Spannungsab- 
fall zwischen den Elektroden auftritt. 

14. Verfahren zum Herstellen einer Glasumhullung fur 
eine Licht emittierende Vorrichtung, welches auf- 
weist: 

(a) Ablegen einer Scheibe bzw. Platte (12) von 
geschmolzenem Glas auf einer Gussform, wel- 
che eine Oberflachenkontur aufweist, welche 
einen kontinuierlichen Kanal beinhaltet, um- 
schlossen von einem peripheren Bereich der 
Oberflache, 

(b) Bilden eines kontinuierlichen Kanals (11) in 
der ersten Glasscheibe, welcher im Wesentli- 
chen dem Kanal in der Gussform entspricht, 

(c) Ablegen einer zweiten Scheibe (14) aus 
Glas uber dem Kanal in der ersten Scheibe und 
in Beruhrung mit dem auReren Bereich der 
Oberflache, 

(d) Bilden eines optischen Elementes (20, 25) 
in der zweiten Glasscheibe, welche in Ausrich- 
tung mit wenigstens einem Teil des Kanals in 
der ersten Glasscheibe ist, und 

(e) hermetisches Zusammenfugen der zwei 
Glasscheiben, urn den Kanal der ersten Schei- 
be einzuschlieGen, 

dadurch gekennzeichnet, dass das optische Ele- 
ment ein ubertragendes optisches Element ist. 

15. Verfahren nach Anspruch 14, welches ferner auf- 
weist: Bilden eines kontinuierlichen Kanals in der 
ersten Glasscheibe bzw. -platte, welcher abwech- 
selnd klein und groB dimensionierte Abschnitte auf- 
weist, und Bilden des (der) optischen Elements 
(Elemente) in Ausrichtung mit dem Abschnitt (den 
Abschnitten) mit kleiner Dimension. 

16. Verfahren nach Anspruch 14, welches das Bilden 
des optischen Elementes (20, 25) in der zweiten 
Glasscheibe (14) aufweist, indem diese Scheibe 
bei einer Viskositat so gehalten wird, dass ein late- 
raler Glasfluss auftreten kann, und indem ein Druck 
auf die Glasscheibe in einer Zone auf einer Seite 



des Fleckes, wo das optische Element zu bilden ist 
aufgebracht wird, wodurch ein lateraler Glasfluss in 
Richtung des Ortes des optischen Elements auftritt 
und die gewunschte Elementkontur sich innerhalb 
5 der Glasoberflache bildet. 

17. Verfahren nach Anspruch 14, welches das Aufbrin- 
gen eines Vakuums an der Glasoberflache an dem 
gewunschten Ort des optischen Elementes auf- 

10 weist, entweder alleine oder in Verbindung mit ei- 
nem Bildungsschritt fur ein anderes Element. 

18. Verfahren nach Anspruch 14, welches ferner das 
Evakuieren des eingeschlossenen Kanals und das 

15 Wiederbefullen mit einem Gas beinhaltet, welches 
Strahlung emittiert, wenn es einer elektrischen Ent- 
ladung ausgesetzt wird. 

19. Verfahren nach Anspruch 14, welches ferner das 
20 Einschmelzen einer Elektrode in jedes Ende eines 

eingeschlossenen Kanals aufweist. 



Revendications 

25 

1. Enveloppe de verre (43, 52) pour un dispositif a 
emission de lumiere comprenant un premier (12, 
40, 56) et un second (1 4, 42, 54) elements de verre, 
chaque element ayant une surface interieure, le 

30 premier element (12, 40, 56) ayant une rainure con- 
tinue (11,44, 60) s'ouvrantsursa surface interieure, 
le deuxieme element (14, 42, 54) ayant un element 
optique integre (20, 25) forme dans ou sur au moins 
une surface, la rainure continue (11 , 44, 60) et I'ele- 

35 ment optique integre (20, 25) etant alignes de telle 
sorte que la lumiere generee dans la rainure (11, 
44, 60) est dirigee par I'element optique (20, 25), 
les elements de verre etant joints hermetiquement 
pour enfermer la rainure continue, caracterisee en 

40 ce que la lumiere generee dans la rainure est trans- 
mise a travers et dirigee par I'element optique. 

2. Enveloppe de verre selon la revendication 1 , dans 
laquelle les elements de verre (12, 14; 40, 42; 54, 

45 56), sont formes a partir de feuilles de verre planes. 

3. Enveloppe de verre selon la revendication 1 , dans 
laquelle la rainure continue a des dimensions es- 
sentiellement uniformes sur toute sa longueur. 

50 

4. Enveloppe de verre selon la revendication 1 , dans 
laquelle la rainure a une seule longueur lineaire. 

5. Enveloppe de verre selon la revendication 4, dans 
55 laquelle I'element optique dans le deuxieme ele- 
ment de verre est dispose essentiellement dans 
I'axe de la rainure du premier element. 



50 

4. 
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6. Enveloppe de verre selon la revendication 1 , dans 
laquelle la rainure est un reseau serpentin de lon- 
gueurs continues reliees ensemble. 

7. Enveloppe de verre selon la revendication 1 , dans 
laquelle la rainure a des sections reliees grandes et 
petites alternees et chaque petite section est ali- 
gnee avec un element optique du deuxieme ele- 
ment de verre. 

8. Enveloppe de verre selon la revendication 1 , dans 
laquelle I'element optique integre est un element de 
lentille selectionne dans un groupe comprenant des 
lentilles plan-concaves, plan-convexes, biconca- 
ves, biconvexes et a reflexion totalement interne 
(RTI). 

9. Enveloppe de verre selon la revendication 1 , com- 
prenant en outre une lentille RTI combinee. 

10. Enveloppe de verre selon la revendication 9, dans 
laquelle la lentille RTI est moulee dans Tun des pre- 
mier et second elements de I'enveloppe. 

1 1 . Enveloppe de verre selon la revendication 1 0, dans 
laquelle la lentille RTI est moulee dans le premier 
element de I'enveloppe. 

12. Lampe a decharge comprenant une enveloppe de 
feuille laminee selon Tune quelconque des revendi- 
cations precedentes, la rainure continue contenant 
un gaz qui genere une lumiere lorsqu'il est excite. 

13. Lampe a decharge selon la revendication 12, com- 
prenant en outre une electrode a chaque extremite 
de la rainure continue, le gaz contenu dans la rai- 
nure generant une lumiere lorsqu'une chute de ten- 
sion est etablie entre les electrodes. 

14. Procede de fabrication d'une enveloppe de verre 
pour un dispositif a emission de lumiere qui com- 
prend les operations consistant a : 



(e) joindre hermetiquement les deux feuilles de 
verre pour enfermer la rainure de la premiere 
feuille, 

5 caracterise en ce que ledit element optique 

est un element optique transmissif. 

15. Procede selon la revendication 14, qui comprend 
en outre la formation dans la premiere feuille de ver- 
10 re d'une rainure continue qui a des sections alter- 
nees de petite et de grande dimensions et la forma- 
tion du ou des elements optiques coincidant avec 
la ou les sections de petite dimension. 

15 16. Procede selon la revendication 14, qui comprend la 
formation de I'element optique (20, 25) dans la se- 
conde feuille de verre (14) en maintenant cette 
feuille a une viscosite telle qu'un fluage lateral du 
verre peut se produire, et I'application d'une pres- 
to sion sur la feuille de verre dans une zone de chaque 
cote du point ou I'element optique doit etre forme, 
grace a quoi le fluage lateral du verre vers ['empla- 
cement de I'element optique se produit et le contour 
d'element voulu se forme a I'interieur de la surface 
25 du verre. 

17. Procede selon la revendication 14, qui comprend 
I'application d'un vide a la surface du verre a I'em- 
placement voulu de I'element optique, soit seule, 

30 soit conjointement avec une autre etape de forma- 
tion de I'element. 

18. Procede selon la revendication 14 qui comprend en 
outre la formation d'un vide dans la rainure fermee 

35 et son remplissage avec un gaz qui emet un rayon- 
nement quand il est soumis a une decharge electri- 
que. 

19. Procede selon la revendication 14 qui comprend en 
40 outre le scellement d'une electrode dans chaque 

extremite de la rainure fermee. 



(a) deposer une premiere feuille (12) de verre 
fondusurun mouleayantun contour de surface 45 
qui comprend une rainure continue enfermee 

par une partie peripherique de la surface, 

(b) former dans la premiere feuille de verre une 
rainure continue (1 1 ) qui correspond essentiel- 
lement a la rainure dans le moule. 50 

(c) deposer une seconde feuille (14) de verre 
pardessus la rainure dans la premiere feuille et 
en contact avec la partie peripherique de la sur- 
face, 

(d) former dans la seconde feuille de verre un 55 
element optique (20, 23) qui coincide avec au 
moins une partie de la rainure dans la premiere 
feuille de verre, et 
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